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@ Electro conductive resin composition. 

(57) An electroconductive resin composition contains (i) 100 
parts by weight of thermoplastic resins and/or thermosetting 
resins and (ii) 15 to 150 parts by weight of (a) carbon black 
having a DPB oil absorption amount of 400 ml/ 100 g or more 
and (b) expanded graphite having an average particle size of 40 
urn or more, wherein the expanded graphite content Is 40 to 
900/0 by weight of the total amount of the carbon black and the 
expanded graphite. 
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Description 

ELECTROCONDUCTIVE RESIN COMPOSITION 
BACKGROUND OF THE INVENTION 
1. Field of the Invention 



The present invention relates to an electroconductive resin composition exhibiting a high and stable 
W electroconductivity at a small filled amount by using a specific carbon black and graphite in combination as the 
electroconductive filler in a thermoplastic resin and/or a thermosetting resin. 

2. Description of the Related Art 

15 Remarkable developments have and are occurring in the field of electronic machines such as computers, 
VTR, acoustic instruments, home appliances, word processors, etc. In these electronic instruments, due to a 
highintegration density of electronic circuits and devices thereof, microcurrents are used, and thus a problem 
arises in that an erroneous actuation, etc., may be caused by electromagnetic waves from an external source. 
Plastic moldings are frequently used for the casings of these electronic instruments to cope with demands 

20 for a lightweight, low cost, mass-produced article, etc.. but these plastic moldings have no shielding effect 
against electromagnetic waves, and thus cannot solve the above problem. 

In the prior art, as a method for imparting an electromagnetic wave shielding property to plastic moldings, an 
electroconductive resin has been proposed comprising an electroconductive filler filled and dispersed in a 
resin. As the electroconductive filler, a metal type filler and a carbon type filler are generally employed. 

25 A metal type filler is suitable for imparting a high electroconductivity, but has a drawback in that the specific 
gravity thereof is high, that the electroconductivity is reduced due to filler cutting losses during molding, and 
that it causes abrasion of the extrusion screws and molds. 

A carbon type filler such as carbon black or graphite will not substantially abrade extrusion screws or molds, 
but it is not suitable for uses for which a high electroconductivity with a volume resistivity value of 1 O -cm or 

30 less is required, such as electromagnetic shielding materials, electrodes, etc. Among electroconductive 
carbon blacks, a small amount of Ketjen Black EC (produced by Ketjen Black International) can provide a 
satisfactory electroconductivity, but the mechanical strength of the composition is remarkably worsened and 
the resultant material is very brittle and easily destroyed. Graphite itself has a good electroconductivity, but 
when dispersed in a resin, a high electroconductivity can not be obtained unless a large amount thereof is 

35 filled, and further, a problem arises in that the resistance value has a great amplitude of 10^ to 10" 1 O • cm, and 
a stable electroconductivity cannot be obtained (Japanese Unexamined Patent Publication (Kokai) 
No 60-118744). Further, when carbon black and graphite are used in combination, although a high 
electroconductivity can be obtained from a low filling amount, the mechanical strength of the composition is 
lowered and the moldability reduced. Therefore, when a highly electroconductive resin composition is 

40 obtained by using the carbon black and graphite of the prior art, molding becomes difficult and the resin 
composition obtained has a lowered mechanical strength, particularly impact strength, and since carbon black 
and graphite are more expensive and have a higher specific gravity than the resin, a composition obtained by 
using these fillers is disadvantageous^ both high cost and heavy. To improve the moldability, a method has 
been proposed in which a propylene-ethylene copolymer with a high binder efficiency is formulated (Japanese 

45 Unexamined Patent Publication (Kokai) No. 51-17937), and a method in which a resin-coated carbon black and 
a resin-coated graphite are employed (Japanese Unexamined Patent Publication (Kokai) No. 61-218648), etc., 
but these methods do not provide a reduction of the filling amount of carbon black and graphite, and thus did 
not provide a solution to the above problems. Accordingly, desirably a carbon black and graphite capable of 
exhibiting a high electroconductivity even at a low filling amount should be produced. 



SUMMARY OF THE INVENTION 



Accordingly, the objects of the present invention are to eliminate the above-mentioned disadvantages of the 
prior art and to provide an electroconductive resin composition having a stable and high electroconductivity 
55 when a small amount of an electroconductive filler is formulated therein, and an excellent mechanical strength, 
kneadabilily, and moldability. . . 

Other objects and advantages of the present invention will be apparent from the following descnpiion. 

In accordance with the present invention, there is provided an electroconductive resin composition 
comprising (i) 100 parts by weight of at least one resin selected from the group consisting of thermoplastic 
60 resins and thermosetting resins and (ii) 15 to 150 parts by weight of (a) carbon black having a DBP oil 
absorption amount of 400 ml/100 g or more and (b) expanded graphite having an average particle size ot 40 u,rn 
or more, wherein the expanded graphite content is 40 to 90<Vo by weight ot the total amount of the carbon black 
and the expanded graphite. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present inventors previously proposed a composition having a h ^ 
amount of about 8<Wo compared with a carbon black of the pr.or art. for example Ketjen Black EC (DBP ort 
SSX^S£S: 325 ml/100 g) by using a specific carbon 

mi/rnrt n nr more (Jaoanese Unexamined Patent Publication (Kokai) No. 60-8335). As a result or runner 
mSation X J*S * S5« >" combination with the specia. carbon ^ black, an ^ctroconduct^e 

SrfSSSSSn was obtained which had a high electroconductivity at a filing amount of about 60% 

^roS^^ 

.SpnonTnS 3* used in th° present specification mean, .he oi, ebsorption amount d.tm.d according to 

A ?hf Sl^ed graphite usable in the present invention can be prepared by treating natural or artificial 
JXfS^or Samp . aTlnorganlo acid such as sulturic .old, nitric acid, etc., to long graphite mwrlayer 
grapMte »ith •"'WJJJ'J" "™» „,„ er (o |,„, ed by dehydration, abruptly heeling and expanding the 
S^S S com S^SSST^K expanded graph!,, into a shop, or a ™s. Mowed bymeohenioe, 

iarger kneading becomes undesir ab.y difficult, and therefore, in the present invention, the range of the part.cle 

^SSSS* Son 0 b^Se^anded graphite used in the present invention are 15 to 150 parts by 
I Z-Jl In , to 130 oarts by weight based on 100 parts by weight of the thermoplastic and/or 
Stosett^ a high conductivity of 1 x 10" O-cm or iower can not be 

HHSrroS^ 

Te Se^X^^eLf^xtrmoLtim resins usable in the present invention include various kinds 
known in S art and are not particularly limited. Specific examples may include thermoplastic reams such as 
kTw medium and htah denstty polyethylenes, linear low density polyethylene, polypropylene. ethJen B --pro- 
pyTenTcopSymer. efhy.ene-viny^acetate copo.ymer. ethy.ene-acry.ic acid ester ~P^^^£o£ 
H^nrotvrene ternary copolymer, polystyrene, acrylonitrile-styrene copolymer, nitr.le rubber butadiene 

Eis=^^ 

™ " absorbers reinforcing agents, etc.. conventionally used in thermoplastic resins. 
9 Th?^^ inventton can be prepared according to any known method I but ^referabhns 

m Jwed into oe l et" by mixmg and kneading uniformly in a conventional manner by a suitable blender such as a 
^r^^nSSnQ rolls, pressure kneader. etc.. and these pel.ets molded into a desired product 

nrp« moldina extrusion molding, injection molding, sheeting, blow molding, etc. 
^SSSJS^^^iS^aJ: a resin composition with a stable and high 

obtained at a low fining amount of carbon black and graphite, and therefore, is highly electroconduc we 
cornered with the resin composition of the prior art. and has an excellent mechanical J^^^JS 
with a lower soecific aravity Accordingly, the electroconductive res.n composition of the present invention 
ca be appl ed to ^various fields, and can be utilized not only in electromagnetic wave shielding ma enals but 
arso foT example as an electroconductive material for high voltage cables, Ignition cables plane 
heS-qSeSlng members, plane switches, electrodes, etc.. or for applications such as electronic 'nstruments 60 
JKSeTaSals, as a materia, for mo.ded video discs, and as a permanent antistatic material, etc. 

Examples 

The present invention will now be further illus trated by, but is by no means limited to, the following 65 
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Examples. The electroconductivity in the Examples was evaluated in terms of the volume resistivity value 
according to the measuring method of SRIS 2301 of the Rubber Society of Japan, the electromagnetic 
shielding effect was measured by both aTR-4172 and a shielding box produced by Advantest K.K.. and the 
shielding was evaluated at a shielding of 300 MHz in the electrical field. The mechanical strength of the 
5 composition was evaluated by the izod impact strength value obtained by the method of JIS-K-7110, 
and the specific gravity of the composition was measured according to the method of JIS-K-7112. 

Example 1 

10 A polypropylene resin (produced by Idemitsu Sekiyu Kagaku, trade name: J-465H), carbon black and/or the 
various graphites as shown in Table-1 were formulated in the respective predetermined amounts, kneaded by 
a Laboplastomill at a temperature of 200°C, and then press molded into a plate 15 cm square with a thickness 
of 2 mm The volume resistivity value (hereinafter abbreviated as VR) and the shielding effect of the obtained 
molded product were measured, and the results thereof are as shown in Table 1, in relation to each 

15 electroconductive resin composition. 

When graphite alone was used (see Experiments No. 14 - 16), even when filled in an amount of 60 parts by 
weight based on 100 parts by weight of the total amount of the resin and the graphite, the VR and shielding 
effect were poor, and the amplitude of the measured value was great. Also, even when the graphite of the 
present invention was used alone, only a VR and shielding effect substantially equal to that obtained when 

20 employing a graphite other than that of the present invention were exhibited. On the other hand, as 
understood from Table 1, when the carbon black and the graphite of the present invention were used in 
combina tion (see Experiments No. 1 - 8), VR is about 5 X 10"* H-cm and the shielding effect was good at 
about 70 dB and stable with little amplitude of the value, thus having a superior shielding effect by about 15 dB 
and an about 4-foid VR, compared with the use of a carbon black and graphite other than those of the present 

25 invention (see Experiments No. 9-13), even at the same filling amount. 
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Example 2 



A oolvoroovlene resin (produced by Idemitsu Sekiyu Kagaku. trade name: J-465H) Was formulated With the 
carbon black and various kinds of graphite shown in Table 2 so that the molded plate exhibited la VR of abbUI . 1 
x 10-1 n -cm, and kneaded and molded according to the same method as described in Example 1. The VR 
Izod impact strength and specific gravity of the molded plate obtained Were measured, and the results are 
shown in Table 2 in relation to each electroconductive resin composition. 

From Table 2 it can be seen that, by using the carbon black and graphite of the present invention, when a VR 
of about 1 x 10- 1 is exhibited, the filling amount may be about 60% by weight, compared with that when 
employing a carbon black and graphite other than that of the present invention, whereby the Izod .mpact 
strength can be improved and the specific gravity reduced. 
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Example 3 

A 100 parts by weight amount of a high density polyethylene resin (produced by ^^^^Jgg^ 
f ran J name 520 B) was formulated respectively with predetermined amounts of a carbon black with a DBP oil 
trade name. 520 B was * ' d £ nite with an average particle size of 500 jun, kneaded 
absorption amount . d 480 mJ^OOgand an ^g^^^m |de(J accordjng to the same method as in Example 
? y ^e 3 VR P K l^SSSS the mo,ded 9 plate obtained were measured, and 

me^esults are shown in Table 3 in relation to each electroconductivc resin composition. 
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Example 4 



» i/inric of r^ins (70 oarts bv weiqht) 9 parts by weight of a carbon black with a QBP oil absorption 
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Example 5 



A 70 oarts bv weight amount of a polypropylene resin (produced by Idernitsu Sekiyu Kagakq trade name: 
J-465H) 9 parts by Sgn^of a carbon black with a DBP oil absorption amount of 480 ml/100 g and 2 parts by 5 
wefqht « oraphfta with an average particle size of 500 urn were added with i additives for resins 

L JLrtdants for resins UV-ray absorbers, flame retardants, reinforcing agents, tubr.cants, etc., shown 
fn Table 5 nd beaded S ^ molded according to the same method as in Example 1 . The VR and the shielding 
effeS of Ihl^^J^ucS obtained were measured, and the kinds and amounts of the add.t.ves for resins 
employed, and the measurement results, are shown in Table 5. 
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Example 6 

A thermoplastic resin, carbon black having a DBP oil absorption amount of 480 ml/100 g, expanded 
araphite antioxidants for resins, flame retardants. reinforcing agents, lubricants, and plastic.zers listed m 5 
Tables Sand 7 were formulated in an amount shown in Tables Sand 7. The mixture was kneaded and molded in 
the same manner as in Example 1. The VR and the shielding effect of the molded products obtained were 
measured The Results are shown in Tables 6 and 7 in relation to the composition of the electroconduct.ve 
resin. 1Q 
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*1: 
*2: 

*3 
*4 
*5 
*6 
*7 



*8: 



*9; 
*10; 



Mitsubishi Chemical Co., 1007J (pellet) 

, 1 0 0 7 J' '(Crushed powder 
having a size of 100 - 200 \im) 
Mitsubishi Chemical Co., ST-14 5 
Idemitsu Petrochemical Co., 110 J 
Japan Synthetic Rubber Co., JSR ABS 35 
Toray Co., PBT-1400L 

N,N' -Hexamethylenebis ( 3 , 5-di-t— butyl— 4- 
hydroxy-hydrocinnamide ) /tris ( 2 , 4-di-t-butyl- 
phenyl )phosphite* = 50/50 

Pentaerythtyl-tetrakis 3- ( 3 , 5-di-t-butyl-4- 
hydroxyphenyl )propiolate 
Japan Synthetic Rubber Co., EP-07P 

, T7741P 
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1. An electroconductive resin composition comprising (i) 100 parts by weight of at least one resin 
selected from the group consisting of thermoplastic resins and thermosetting resins and (ii) 15 to 150 
parts by weight of (a) carbon black having a DPB oil absorption amount of 400 ml/100 g or more and (b) 
expanded graphite having an average particle size of 40 u.rn or more, the expanded graphite content being 
40 to 900/o by weight of the total amount of the carbon black and the expanded graphite. 

2. An electroconductive resin composition as claimed in claim 1, wherein the resin is a thermoplastic 
resin. 

3. An electroconductive resin composition as claimed in claim 2, wherein the thermoplastic resin is at 
least one resin selected from the group consisting of low, medium and high density polyethylenes. linear 
low denshy polyethylene, polypropylene, ethylene-propylene copolymer, ethylene-vinyl acetate co- 
polymer, "ethylene-acrylic acid ester copolymer, acrylonitrile-butadiene-styrene ternary copolymer, 
polystyrene, acrylonitrile-styrene copolymer, nitrile rubber, butadiene rubber, styrene-butadiene rubber, 
ethylene-propylene-diene rubber, silicone rubber, thermoplastic polyurethane resin, polyamide resin, 
polyester resin, polycarbonate, polyvinyl chloride, polyacetal resin, polyphenylene sulfite, and 
polyphenylene oxide. 

4. An electroconductive resin composition as claimed in claim 1, wherein the resin is a thermosetting 

resin. . 

5. An electroconductive resin composition as claimed in claim 4, wherein the thermosetting resin is at 
least one resin selected from the group consisting of thermosetting acrylic resins, phenol resins., 
unsaturated polyester resins, epoxy resins, urethane resins, and alkyd resins. 

6. An electroconductive resin composition as claimed in claim 1 , wherein the total amount of the carbon 
black and the expanded graphite is 20 to 130 parts by weight based on 100 parts by weight of the resin. 

7. An electroconductive resin composition as claimed in claim 1. wherein the amount of the graphite is 
450/o to 850/o by weight of the total amount of the carbon black and the graphite. 

8. An electroconductive resin composition as claimed in claim 1, wherein the carbon black has a DPB oil 
absorption amount of 400 to 600 ml/100 g. 

9. An electroconductive resin composition as claimed in claim 1, wherein the expanded graphite has an 
average particle size of 40 to 20000 urn. 
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